Although numerous descriptive studies have been published throughout the 20th century on peat communities in the Southern Cone of South America, the nomenclature applied to the different units recognised often fails to take into account the proposals of previous authors. Our aim is to clarify the nomenclature by applying the rules of the ICPN to propose a current syntaxonomy of the class Myrteolo nummulariae-Sphagnetea magellanici. After a bibliographic compilation of possible peatland associations from the part of South America between parallels 40º and 56º south, under Temperate and Boreal macroclimates, we have collected around 30 names of phytosociological associations and alliances containing an abundance of homonyms and nomina nuda. Following ICPN standards, we have eliminated duplications and established priority names over others, lectotypified some names and rejected others as nomen ambiguum. We have arranged the floristic groups in the recognised associations in synthetic tables, with some nomina nuda whose characterisation we interpret as doubtful, as a proposed syntaxonomical organisation of the phytosociological class. The various communities recognised by the different authors who have worked in the territory can be divided into four physiognomic groups: 1. cushion bogs, 2. Sphagnum bogs 3. "montane tundra" bogs and 4. sedge-grass bogs. The syntaxonomic grouping we propose for the 13 associations recognised as nomenclaturally valid can be summarised as follows: a single class, Myrteolo nummulariae-Sphagnetea magellanici, is accepted, with a single order, MyrteoloSphagnetalia, and three alliances: Astelio pumilae-Oreobolion obtusanguli with seven associations (coinciding with type 1), Gaultherio-Sphagnion magellanici with four associations (type 2), and Abrotanello linearifoliae-Bolacion caespitosae with two associations (type 3). We contest the validity of around 22 names of syntaxa of different ranks, while acknowledging that more studies are required, particularly to define and delimit type 4 peatland communities. Keywords: Argentina; Chile; cushion bogs; Sphagnum bogs; phytosociology; Myrteolo-Sphagnetea; peatlands.
Introduction
The southern part of South America delimited as the Valdivian-Magellanian region, according to the biogeographical proposal of Rivas-Martínez et al. (2011a) , is characterized by its temperate (predominantly) or boreal (in the far south) macrobioclimates, as opposed to the precipitation deficit that is characteristic of the Mediterranean macrobioclimate in the adjoining Meso-Chilean-Patagonian region. This biogeographical region largely coincides with the area designated by classic authors as the sub-Antarctic province (Cabrera & Willink, 1973) , the sub-Antarctic subregion (Morrone, 2001) or Maritime Pacific South America (Josse et al., 2003) . Some of best bioindicators that give the region its character are particularly the deciduous or perennial Nothofagus forests, and peatlands. These peatlands have traditionally been the focus of interest due to their broad extension in Tierra de Fuego; a large number of studies have been done on the ecosystems in this southern part and in the Magellanian territory due to the logistical facilities in the towns of Ushuaia in Argentina, and Punta Arenas in Chile. However, peatlands of the same type and floristic content extend to parallel 40º south in the northern part of the Valdivian biogeographical province due to the high levels of rainfall prevailing the length of the Chilean Pacific coast. This area can be permanently classified within the hyperhumid or ultra-hyperhumid ombroclimatic belts, according to the bioclimatic classification of Rivas-Martínez (1993, on line) and Rivas-Martínez et al. (2011b) , and interpreted for the Chilean territory in Amigo & Ramírez (1998) and Luebert & Pliscoff (2006) .
Although there are fewer studies on the peatlands in the Southern Cone than in northern Europe, it is worth mentioning several works that propose detailed classifications of peatland types. The most important of these were taken into account when studying the peatlands in Tierra de Fuego, particularly the work of Bonarelli (1917) , and subsequently the classic works of Roivainen (1954) and Auer (1963) which examined in detail the variability in the floristic composition of these ecosystems. These classifications were based mainly on structural and secondarily on floristic aspects, according to the biotypes of the dominant species. These classifications have continued to serve as the basis for more recent models that have set out to cover the whole range of peatlands in South American territory (Blanco & de la Balze, 2004) . There are also reference works from the 20th century with explanations of the ecology and the key parameters affecting peatlands; these include the works of Moore (1983) and Pisano (1983) , both of which lack vegetation data such as relevés or complete floristic checklists. Vegetation data, occasionally with floristic relevés, can be found in studies from the same period on specific areas in the Chilean Magellanian territory: the contributions of Pisano (1971 Pisano ( , 1972 Pisano ( , 1973 Pisano ( , 1977 and Dollenz (1980 Dollenz ( , 1982 Dollenz ( , 1986 are good examples.
All this information basically focuses on MAG in both Argentina and Chile. However, Oberdorfer (1960) was the first to formulate an integral syntaxonomic proposal: he collected his own relevés from the northern part of the VP (near Valdivia and the island of Chiloé, 40º-42º S), together with some listed relevés made by Reiche (1907) in similar areas. He highlighted the common elements between these relevés and others taken in the MAG territory (54º-55º S) based on the work of Roivainen (1954) . These formed the basis for the first formal proposals of phytosociological associations and alliances which were collected in one class, Myrteolo-Sphagnetea, intended to describe the vegetation of Chilean temperate peatlands. New communities were published shortly after by Ramírez (1968) from the same northern VP area.
Very soon afterwards Knapp (1966) published an outline of how to classify the peatlands in the "sub-Antarctic territory" which included the Chilean region of Magallanes and the Argentinian province of Santa Cruz; he proposed recognizing as many as three phytosociological classes: 1) Astelio-Oreoboletea, for hyper-humid peatlands with an absence of Sphagnum and which can be identified with what we will call cushion bogs, dominated by vascular plant species growing in tight clumps; 2) Rostkovio-Sphagnetea for peatlands with a dominance of Sphagnum spp. (particularly Sphagnum magellanicum) and characterized by a variety of bryophytic species; and 3) Carico-Calthetea, equating to wetlands with permanent waterlogging and incipient peat formation, which can be described by the autochthonous term mallines, containing sedge and grass vegetation. No association was formally published in this work, but the author cited some lists of plants he understood to be characteristic of the classes he proposed.
The works dating from the last third of the 20th century failed to reach any unanimous criteria for interpreting and naming types of peatland; one of the few points of consensus for practitioners of phytosociological methodology was to assume the name of the class Myrteolo-Sphagnetea to include the different communities. Probably the most intensive descriptive work was once again done in MAG, where several associations and alliances were described in an international study conducted from the Pacific to the Atlantic coast (Roig et al., 1985) ; the proposals deriving from this work rejected various previously published association names, as they were understood to be communities that were not clearly delimited or that "should be analyzed with more information" (Roig et al., op.cit.: 482) . In any case, all the names of new syntaxa that were formulated in this work lacked the formal rigour required for the publication, as by then the first International Code of Phytosociological Nomenclature (Barkman et al., 1976) was already in effect.
Subsequent contributions differentiated Magellanian peatlands based on their floristic composition (Schwaar, 1976 (Schwaar, , 1981 , or demonstrated floristic differentiations related to continentality gradients or the biogeochemical features of the peat (Kleinebecker et al., 2007 (Kleinebecker et al., , 2008 . New proposals have also been made in regard to peatland communities in the northern VP; that is, in formations in the coastal range from Valdivia to Chiloé Island (San Martín et al., 1999 Ramírez et al., 2014a) . To supplement this work, recent studies have been carried out on the peatlands in the region of Aysén (Teneb et al., 2008; Ramírez et al., 2014b, in press; Rodríguez-Martínez, 2015 ), a territory of over 100,000 km 2 , hitherto very little studied and representing the biogeographic intermediary between the northern VP and MAG. These contributions have all served as the basis for a list of peatland plant communities with nearly 30 associations, including a proliferation of nomina nuda or homonyms. This highlights the need for a review of all the names described so far: the purpose is to serve as a guide to anyone wishing to apply phytosociological criteria to studies of peatlands in this territory, and to clarify which associations and alliances have been described previously and must be taken into account before new names are proposed. With all the validly published units we will ultimately propose a final hierarchised syntaxonomical ordination. This is the aim of this work.
Study area
In addition to delimiting the biogeographic unit (Valdivian-Magellanian region), an ecological specification must be made as to the type of wetlands whose communities we intend to discuss. This can be based on the distinctions expressed by Roig & Roig (2004) , who differentiate mallines, peatlands and mires, according to whether the areas in question are permanently or almost permanently waterlogged, with herbaceous vegetation and abundant organic matter which in certain circumstances may form peat (mallín); ecosystems where peat of various thicknesses has been produced and accumulated (bog or peatland); or areas where peat is being produced and accumulated, with a progressive thickening of the organic deposit (mire). The communities we study grow on peatlands or mires, but this delimitation is not clearly defined by the various authors; although there is an assumed correlation between the English term "peatland" and the Spanish term "turbal"; and between "mire" and "turbera", this distinction is not universally accepted (León, 2012) . Thus the name mallín may even be used to describe the habitat of a particular community. With regard to the classification made by some Argentinian authors based on the vegetation (Roig & Roig, op. cit.) , we here study the communities framed within the denomination of "peatlands", whereas the other two units, "meadows or mallines" and "peat meadows", include a wide array of formations containing a predominance of grasses and sedges that move progressively further from the concept expressed under the name of the class Myrteolo-Sphagnetea. They will thus only be cited incidentally at the end of this work.
Although topography, and thus hydrogeomorphology, plays a very important role in facilitating the installation of many peatlands (Rodríguez-Martínez, 2015) , on a global scale it appears evident that the factor most favouring peat formations is the regional climate regime: these formations are more frequent in areas with a permanently rainy climate (Mál-varez et al., 2004) . In view of the large rain shadow thrown by the Andean mountains in the Southern Cone, as they contain the perturbations originating in the Southern Pacific (see Figure 1) , it is therefore only natural to find a greater extension of peatlands in Chilean territory, particularly in ombrotrophic territories or promoted by rain water. Chilean peatlands have been calculated to cover about 10,470 km 2 (Joosten & Clarke, 2002) , although Chilean authors consider this may be an overestimate . No detailed estimates are available for Argentinian territory, although there are quantitative data referring only to the peatlands (excluding peat meadows and mallines) present in Tierra de Fuego, which is along with the Falkland Islands, the main Argentinian territory where these ecosystems are found: an area of 500 km 2 estimated by Bonarelli (1917) . Biogeographical territories corresponding to the Valdivian-Magellanian region considered in this study can be delimited as follows:
The VP extends from parallel 37º-38º to 47º-48º south, and 90% of its area corresponds to Chile vs. 10% to Argentina. The greatest presence of peatlands in this province is associated to hyperoceanic areas, which continue to be abundant throughout the islands and the westernmost part of the fjords that indent the coast through to Cape Raper. However, due to their inaccessibility we have no data on these areas. Such hyperoceanic areas with important data on peatland vegetation are the coastal mountain range between the cities of Valdivia and Osorno, Chiloé Island and Los Chonos Islands (40º-45º South).
Only recently, studies on peatlands in the region of Aysén in environments hyperhumid-humid have been done. In the Results and Discussion section, data from territories between 40º-45º are called 'Northern Valdivian (NVald)', whereas those in the band between 45º-47º are called southern Valdivian (SVald).
In addition to the VP and the chorological province of Juan Fernández, which here is completely discarded due to the total absence of peatlands, the classification of Rivas-Martínez et al. (2011a) distributes the remainder of the biogeographical region into three provinces: Temperate Magellanian, Antiboreal Magellanian and the Falkland Islands. With the exception of the data from these islands, the others are not easy to assign to one or another province, as Tierra de Fuego is distributed between the first and second. We therefore often refer to data from these provinces as simply "Magellanian" (abbreviated to MAG) in comparison with the vegetation from the VP.
Material & Methods
We have examined the current and past bibliography containing floristic information on possible peatland and bog communities. The authors' proposals include numerous cases of overlapping floristic compositions which have given rise to a proliferation of names to describe combinations of species that could reasonably be interpreted as the same association, expressed with different aspects. Before determining whether 'X' floristic composition expresses the reality of the association better than another 'Z' combination, we decided to select the combinations whose publication has been validated according to the criteria stipulated in the third edition of the International Code of Phytosociological Nomenclature (Weber et al., 2000; Izco & Del Arco, 2003) .
The application of the ICPN rules, and of article 29b in particular, have also required the modification of some association names that were illegitimate. With the set of nomenclaturally accepted associations, and based on the similarities between their floristic contents, we propose a syntaxonomical ordination of the communities they represent.
Results & Discussion
We describe the nomenclatural valid syntaxa in decreasing order of ordination in a syntaxonomical checklist.
Acceptable names of syntaxa
Starting with the upper ranks, the full name is accepted for a single phytosociological class: Myrteolo nummulariae-Sphagnetea magellanici Oberdorfer 1960. Although Oberdorfer (1960) only discussed "Myrteolo-Sphagnetea" in his syntaxonomical checklist, there appears to be no doubt after the author's explanations that the name used to describe Sphagnum should be S. magellanicum. The name corresponding to the genus Myrteola may be debatable, as Oberdorfer (op.cit.) repeatedly cited "Myrteola damaeonchii Berg". As noted a few years later by Ramírez (1968) , this was what was known by Chilean authors as M. barneoudii Berg, and by others as M. nummularia (Poir.) Berg var. barneoudii (Berg) Kausel. In a detailed monograph on Chilean myrtles, Landrum (1988) clarified that not even the varietal rank was worth to distinguish and collected all the previously published names under the single binomial of Myrteola nummularia (Poiret) Berg; this is the criterion we follow here.
Other subsequent proposals can be considered. Knapp (1966) interpreted the recognition of two classes: one Astelio-Oreoboletea for the peatlands in hyperhumid territory identifiable as cushion bogs, and a Rostkovio-Sphagnetea for acidophilus Sphagnum bogs. To accept this separation at the level of the highest syntaxonomical rank it is necessary to recognise the priority of the alliance Astelio-Oreobolion Oberdorfer 1960 (the priority is not recognised by Knapp op. cit.) , before using it as the nomenclatural type for Astelio-Oreoboletalia and Astelio-Oreoboletea. As will be explained below, there are enough transitional situations between these two major peatland types (cushion and Sphagnum), with floristic convergence between both types, to rule out the option of two different classes. In addition, if the proposed class Astelio-Oreoboletea is to be accepted, the other non-cushion bogs cannot be integrated in a syntaxon that bears the name of Rostkovio-Sphagnetea, as this group of communities would have priority eligibility to the name Myrteolo-Sphagnetea, making Rostkovio-Sphagnetea a younger homonym and therefore invalid. The option of a class Rostkovietea raised by Roig et al. (1985) is inappropriate in our view: in addition to being invalid nomenclaturally (as per article 5 of the ICPN), we understand this proposal to have little floristic support as the three associations attributed to it by its authors appear to be a mixture of elements from bryophytic peatlands with characteristic species from the class Littorelletea australis of temporary lakes (see Deil et al., 2011) .
The nomenclatural type of the single class is the order Myrteolo nummulariae-Sphagnetalia magellanici Oberdorfer 1960, the sole order when the name of the class was first published. As described below, there have been some proposals, also invalid (Roig et al., 1985) , to include another different order; as outlined in the Conclusions section, our opinion is to recognise a single order.
The first point to consider in distinguishing alliances within this order is the two most widely verified models of peatlands that have been recognised by all authors studying peatland ecosystems in the Southern Cone and which they have sought to reflect in their classifications: Sphagnum bogs and cushion bogs. This can be interpreted as underlying the two alliances proposed by Oberdorfer (op. cit.) , who sought a parallel between his personal observations in the NVald territory and the studies of Roivainen (1954) in MAG. Another classic author who studied MAG territory in depth coined the term "Magellanian tundra" as one of the five major "biotic provinces" that can be recognised in MAG (Pisano, 1977) , distinguishing within this category a cushion tundra and a Sphagnum tundra. The recognition of these ecosystems studied in Argentinian territory is open to a similar interpretation, as Roig (1998) collected only two alliances for his syntaxonomical checklist for Patagonia: one Sphagnion magellanici for Sphagnum bog communities; and the other Donation fascicularis for cushion bog communities, although both syntaxonomical names were ultimately invalid, as we will explain below.
Without venturing any proposals for communities, Kleinebecker et al. (2007) also coincided in recognising this dual model (cushion/ Sphagnum) along a west-east transect in MAG, which they clearly related to a continentality gradient and a decline in precipitation. Although this simplification excludes other possible physiognomic types worthy of consideration such as grassy bogs (Pisano, op. cit.) or what is known as "montane tundra" in MAG (Roig et al., 1985) , it is sufficient to start by recognising associations that have been described since the mid-20th century to the present day.
Cushion bogs
This is a particular group of communities as they represent a physiognomic type that is endemic in the southern hemisphere, occurring in the Valdivian-Magellanian region and also in Tasmania and New Zealand, with which they share genera but differ in their vicariant species (Godley, 1960; Wardle, 1991; Wardle et al., 2001; Ramírez et al., 2014a) . Their particularity is the absolute dominance of vascular plants which build dense cushions, and a very low (in terms of biomass) participation of briophytes. Cushion bogs are very common in the Magellanian tundra (Schmithüsen, 1953; Pisano, 1977 Pisano, , 1983 located around the Strait of Magellan in the coastal islands exposed to strong winds and abundant precipitation. Along the sinuous southwestern coast of Chile they extend northwards to the Chonos Archipelago, at 44ºS (Ál-varez et al., 2010) ; and these communities are found even further northwards at higher altitudes, such as at 600 m a.s.l. on Chiloé Island at 42ºS (Ruthsatz & Villagrán, 1991) and 1000 m a.s.l. in the Cordillera Pelada at 40ºS (Ramírez, 1968; San Martín et al., 1999) . It should be noted that the northernmost cushion bog communities were used as the reference for the earliest phytosociological descriptions due to their accessibility, and the names derived from those studies have priority according to the ICPN. Floristic comparative among the recognized peatland associations included in Group 1 and 2. In addition, grey central columns show the floristic composition of three communities described as related to group 2 but of uncertain syntaxonomic position (see text). The so-called "Sphagnetum magellanici" is also a nomen dubium. This is probably the oldest association proposed for NVald, and is supported on six clearly heterogeneous relevés, half of which were collected by Oberdorfer (1960) , and the rest cited from Reiche (1907) in several western localities in NVald, though most are from Chiloé Island. Table 1 shows both halves separately to highlight their differences, since they in fact indicate two distinct communities with only six species in common. The half of SchoenoOreoboletum obtained from Oberdorfer (rel. 1 in Table 1 ) has a low number of species, whereas the other half obtained from Reiche (rel. 2 in Table 1 ) has many more species, especially the most representative in Group 1. The main formal problem with the last three relevés (Reiche's relevés) is that they contain only lists of species occurrence, with no information on their abundance, so only one relevé from the first three can be used as a type for this association, even accepting that they reflect a floristically poor situation.
In spite of the different biotypes of the two species, the association name does not need to be inverted (as "Oreobolo-Schoenetum"), in a hypothetical application of Article 29b of the ICPN. Although the sedge Sch. rhynchosporoides is taller than Oreobolus obtusangulus and most of the species in the dense mat, the cover index assigned by Oberdorfer in a single relevé with the presence of this sedge was 1.2. Ramírez 1968 nom. inv. propos. Holotypus: Ramírez (1968 , pag. 96, Tab. 1, rel.
Drosero uniflorae-Donatietum fascicularis

[sub Donatia fascicularis-Drosera uniflora Assoziation]
This association was published with five relevés collected in the Cordillera Pelada (40°S) in a typical hyperhumid cushion bog dominated by Donatia fascicularis with the addition of Drosera uniflora, Gaimardia australis and Tapeinia pumila. There is also a presence of Oreobolus obtusangulus and Astelia pumila, though with less abundance than in association 1.1 but with a higher number of species. Two species must be highlighted for their biogeographical significance in relation to NVald: Schoenus rhynchosporoides and Chusquea montana, the latter a typical taxon of bogs usually cited as Chusquea nigricans. San Martín et al. (1999) established the lectotype for this association and inverted the name, since Donatia fascicularis always acts as the dominant species and produces the highest biomass, and D. uniflora is not located in a high stratum with respect to Donatia; the authors of this article hereby submit a proposal to formalise the nomenclatural inversion.
A recent proposal concerned Donatio fascicularis-Oreoboletum obtusangulae (sic), for cushion bogs from the coastal range on Chiloé Island at 42°S (Ramírez et al., 2014b) . We consider it has no major floristic differences with Drosero-Donatietum fascicularis but represents a facies with a dominance of Oreobolus obtusangulus, and is otherwise completely similar to 1.2, including the presence of the bryophyte Racomitrium lanuginosum. Therefore the name "Donatio-Oreoboletum" must be interpreted merely as a synonym.
Astelio pumilae-Marsippospermetum philippi Ramírez 1968
Holotypus: Ramírez (1968) This association was described by Ramírez (1968) with relevés collected in the Cordillera Pelada, and was further typified by San Martín et al. (1999) . The main differences with the previous communities are the dominance of Astelia pumila, and the greater importance of the sedge Marsippospermum philippi and the dwarf bamboo Chusquea montana. Both these species support the discrimination from other communities dominated by Astelia pumila but described in southern territories. The higher cover of Astelia pumila can be correlated with initial succession stages in the vegetation dynamic during the regeneration of Donatia fascicularis bogs, as suggested by Ruthsatz & Villagrán (1991) on the basis of palynological studies; it may also be related to the substrate, which is a mixture of peat and sand (San Martín et al., 1999) , possibly explaining the participation of some woody species such as Baccharis magellanica, Nothofagus antarctica and Berberis serrato-dentata.
Although the physiognomy of this community usually takes the form of dense cushions of Astelia pumila, the erect position of Marsippospermum philippi, Chusquea montana and Nothofagus antarctica can be considered to belong to a higher layer growing to between 20 and 50 cm above the mat of Astelia pumila. As one of the species has a sufficiently high average cover to be considered a "determining stratum", in the sense of Article 29b of the ICPN (Chusquea montana with index "3"), and Marsippospermum philippi belongs to this stratum of the community, the name Astelio-Marsippospermetum is nomenclaturally admissible, but not its inversion "Marsippospermo-Astelietum pumilae", as proposed by San Martín et al. (1999) . Ramírez et al. 2014 Holotypus: Ramírez et al. (2014b) , pag. 28, Table 6 , rel. 12. This association was also described for Chiloé Island (42º S). The community is similar to 1.3, but reflects a transition of cushion bogs to more xeric conditions where some woody species such as Baccharis patagonica, Nothofagus betuloides and Pilgerodendron uviferum are integrated in a dense carpet dominated by Donatia fascicularis. The drier conditions are also evidenced by the occurrence of sedges and grasses, represented by Chusquea montana and Schoenus antarcticus. Baccharis patagonica is a differential species with 1.3 (although Baccharis magellanica is also present under similar conditions according to Ruthsatz & Villagrán, 1991) , with Donatia fascicularis, Tapeinia pumila, Gaultheria pumila and Schoenus antarcticus. The presence of sedges and grasses give this community a slightly similar physiognomy to the bog formations discussed below in Group 4. Ramírez et al. 2014 Holotypus: Ramírez et al. (2014a , pag. 248, Table VI, rel. 21.
Chusqueo montanae-Schoenetum antarctici
Schoeno andini-Lepidothamnetum fonkii
This association was described for territories in SVald, around 46°S. Although the name is taken from a sedge and the peculiar dwarf cypress, it is a typical cushion bog dominated by Donatia fascicularis, with the addition of Drosera unifolia, Gaultheria pumila and Astelia pumila. As stated by Ramírez et al. (2014a) , these communities are located in "higher and inaccessible locations, over plains". These ombrogenic bogs occur in the hyperhumid ombroclimate and grow on a thin peat layer, with some intrusions of shrubs depending on the interannual seasonality. The relevés therefore also contain some woody species such as Pilgerodendron uviferum, Gaultheria mucronata and even Nothofagus betuloides. This community is differentiated from other Donatia-dominated communities by the absence of Tapeinia pumila, Gaimardia australis, Oreobolus obtusangulus and Myrteola nummularia. Senecio smithii, Schoenus andinus and Austrolycopodium confertum can be considered as differential species for this association. We chose to consider this community type as an association of cushion bogs dominated by Donatia fascicularis from MAG, which unfortunately received an invalid name. This association is supported by seven relevés collected on Piazzi Island (51°40'S) by Roig et al. (op. cit.) . Its floristic composition is similar to 1.2 and even to 1.4, but the main differences concern its biogeographical position with respect this two associations: 1.2 and 1.4 are associations from the NVald territory, whereas Donatio-Schoenetum antarctici is from the MAG territory. Thus 1.6 has an occurrence of Abrotanella linearifolia, Gunnera lobata or Caltha dioneifolia that never arrive to NVald territory. Conversely Chusquea montana and Schoenus rhynchosporoides are species from 1.2 or 1.4 but absent in DonatioSchoenetum antarctici.
Donatio fascicularis-
Caltho-Oreoboletum obtusanguli Oberd. 1960 Holotypus: does not exist
This association is similar to 1.6, derived from the samples taken by Roivainen (1954) in MAG corresponding to the western part of Tierra del Fuego, in extremely oceanic areas in contact with Nothofagus betuloides forests (54°S, Antiboreal Magellanian province). Nevertheless, its floristic content was compiled by Oberdorfer (1960) who summa-rised ten relevés from Roivainen (Oberdorfer, 1960, page 161, Table 44 , column 'e'). The last column was considered as sufficient diagnosis (Art. 7 ICPN), but not sufficient for a typus. Nor do we know of any later work using this name to refer to inventories of similar communities in MAG, so there is no possibility of seeking a neotype.
In addition to Oreobolus obtusangulus, the species selected by Oberdorfer (op. cit.) to give the name to the association, Roivainen's descriptions (op. cit.) show that these are carpets of vascular plants in which Astelia pumila, Tapeinia pumila and Gaimardia australis are also characteristic species of this association. Table 1 reveals differential species between these Caltho-Oreoboletum in the MAG territory and 1.1, 1.2 and 1.3 in the VP territories. Caltho-Oreoboletum has more species in common with 1.6 due to its biogeographical similarity; but it can be differentiated due to the presence in 1.6 of Abrotanella linearifolia, Schizaea fistulosa, Lepidothamnus fonkii and Schoenus antarcticus which are absent from 1.7; while 1.7 has an occurrence of Tribeles australis, Carpha schoenoides and Nanodea muscosa, which are absent from 1.6 and very rare in associations of NVald.
Two clarifications are required in regard to the floristic content compiled by Oberdorfer (1960): 1) When Oberdorfer chose the asso ciation name he did not select either of the two Caltha species occurring in this community, namely Caltha appendiculata and C. dioneifolia; if publication had occurred after 1979, this proposed name would be invalid (Art. 3g ICPN). If future relevés are published citing this community for the selection of a neotype, Caltha dioneifolia would be the ideal candidate due to the precision of the name, since the distribution of this taxon is limited to the MAG and SVald territory, and does not reach as far as NVald (Ruiz, 2001) . Meanwhile, Oberdorfer's lack of definition leaves the name so far as: Caltho-Oreoboletum obtusanguli. 2) In column 'e' of Table 44 assigned to the CalthoOreoboletum association, Oberdorfer (op. cit.) cited the constant presence of Gaultheria caespitosa Poepp. & Endl., although the only species considered in Roivainen's relevés (op. cit.) was Gaultheria serpyllifolia (Lam.) Skottsb., currently accepted as synonymous with G. antarctica Hook f. In addition to a possible misidentification (see below in association 2.1), current knowledge of the distribution of both species indicates that G. caespitosa has its southern boundary in the NVald territory, while G. antarctica extends from NVald to MAG (Zuloaga et al., 2009; Teillier & Escobar, 2013) . The floristic information provided by Oberdorfer in column 'e' should therefore be corrected, and the presence of G. caespitosa replaced with G. antarctica.
Other proposals related to Group 1
Additional names have been proposed for syntaxa related to cushion bog vegetation. For instance, Roig et al. (1985) proposed Schoeno antarcticae-Nothofagetum antarcticae for MAG and indicated it as similar to "Donatietum fascicularis" (1.6), both described in the same publication, and classified them in the alliance Donation fascicularis nomen nudum. In addition to being an invalid name (see Table 3 ), the community known as SchoenoNothofagetum antarcticae is excluded from Table I as it lacks all the vascular cushionbog plants, with the sole exception of Astelia pumila, which appeared in two of the three relevés assigned to the association. In contrast, Marsippospermum grandiflorum and Schnoenus antarcticus are constant, together with Cortaderia pilosa (in two relevés). This perhaps reflects more a different physiognomic type, namely fen grasslands (Roig et al., op. cit.: 482) , characterised by a different accumulation of organic matter which allows the establishment of Nothofagus antarctica and rush species that are more characteristic of wet grasslands than the Donatio-Schoenetum antarctici. We prefer to consider this type of communities in the category of sedge and grass fens discussed below in Group 4.
Bogs of dense cushions including Astelia pumila as the dominant species have been studied in Cape Horn and the Falkland Islands by Martínez-Carretero (2004) . More recent contributions have come from the Aysén region (SVald), where several stands of Donatia fascicularis have been studied as well. However, in both cases, the authors did not propose any specific syntaxonomic name.
Associations of Sphagnum bogs and mires
The next major group of communities is usually included under the term Magellanian tundra. Here there is an absolute dominance of bryophytes, especially of the genus Sphagnum and particularly of Sphagnum magellanicum, which can be clearly recognized by its reddish colour and constitutes an entire geobotanical symbol of the Magellanian landscape and Tierra del Fuego. In contrast with ombrotrophic cushion bogs, Sphagnum bogs are mainly minerotrophic and usually occur "in valley bottoms, along streams or stagnant wetlands, or by filling depressions or buckets in contact with forests" (Roig & Roig, 2004) . Though there is a typical discrimination between cushion bogs with a hyperhumid ombroclimate and Sphagnum bogs with a humid-subhumid and even dry ombroclimate (Pisano, 1977; Roig et al., 1985) , there is a continuous gradient between both types, as noted by Kleinebecker et al. (2007 Kleinebecker et al. ( , 2010 , who identified intermediate stages along a westeast gradient which they called mixed cushionSphagnum bogs. Even within purely Sphagnum bogs, several physiognomic types have been distinguished depending on the nutrient supply, the height of the Sphagnum stands, the water table and its fluctuations, and so on. One of the most thorough investigators of biodiversity in these Sphagnum bogs, focused mainly on Tierra de Fuego (Auer, 1965) , identified three different types: progressive Sphagnum bogs, (ombrogenic) Sphagnum bogs, and regressive Sphagnum bogs, which were also related to a gradient of higher to lower precipitation respectively (see also Roig, 2004) . The micro-topography of the bogs is also important, and results in the formation of hummocks alternating with hollows that fill with water soaking into the ground. All these variables allow or restrict the establishment of species and produce patchy patterns in the distribution of plant communities.
While we do not intend in this work to give a detailed description of all the syntaxa proposed for Sphagnum bogs (such as the alliances RostkovioSphagnion or Sphagnion magellanici, both invalid), we give a syntaxonomical checklist of the validly published association names, and as far as possible explain their characteristics. Lectotypus hoc loco Oberdorfer (1960), Tab. 43, rel. 246.
Gaultherio-Sphagnetum magellanici
Although the relevés collected by the author are very species poor and the association is supported by only four relevés, it shows the floristic composition of Sphagnum bogs from NVald. Oberdorfer (1960) attempted to demonstrate that the northern areas also have Sphagnum bogs, forcing a merger with the associations sampled by Roivainen (1954) camptoglochin and the occurrence of some cushion bog vascular species. The participation of some species that can be considered as members of the same community and a prelude to a progressive dynamic towards woody vegetation (Empetrum rubrum, Baccharis patagonica, Gaultheria mucronata, Austroblechnum penna-marina) can be deduced from more recent data (Díaz et al., 2008) taken on Chiloé Island. These communities are also colonised by bryophytes other than Sphagnum species (León, 2012) , and this diversity is concealed in relevés focussing on vascular plants.
When proposing a name for this association, Oberdorfer (op. cit.) did not select a species from the genus Gaultheria. G. caespitosa is notable for its greater presence in its four inventories. Nevertheless, confusion with G. pumila may have caused its frequency to be overestimated, since both species have a similar habit, leaf size and marginal dentition, and both are easily mistaken unless the specimens have welldeveloped fruits (Teillier & Escobar, 2013: 146) . In recent studies on peatlands on Chiloé Island, several authors have identified the presence of G. antarctica in Sphagnum bogs (Díaz et al., 2008) and cushion bogs (Ruthsatz & Villagrán, 1991) , or G. pumila only in cushion bogs (Ramírez et al., 2014b) , while none found G. caespitosa. In any case, due to the lack of certainty about the specimens collected by Oberdorfer, we propose to lectotypify the association in the only relevé that clearly identifies G. antarctica.
In this association and in the following associations with validly published names (2.2, 2.3 and 2.4), there may be a presence of erect, herbaceous or woody species growing above the Sphagnum formations. However in none does the abundance of these reeds, sedges or shrubs attain the cover density that would require the association names to be modified in accordance with Article 29b of the ICPN.
Polytricho alpestris-Sphagnetum
Oberd. 1960 Typus: does not exist.
Oberdorfer (1960, Table 44 , column 'a') detailed the original diagnosis of this association as a column within a synoptical table, defined with 25 relevés provided by Roivainen (1954) in the eastern part of Tierra del Fuego, under a less rainy ombroclimate. This association is characterised by a high cover of bryophytes, low richness in vascular plant species and a significant participation of sedges. Characteristic bryophytes are Polytrichum alpestre, Sphagnum fimbriatum and Chorisodontium acyphyllum, in addition to the dominant Sphagnum magellanicum. Notable among the sedges/rushes are Rostkovia magellanica, Carex magellanica and Marsippospermum grandiflorum, although none occurs with the frequency or sufficient cover to invalidate the name "Sphagnetum". This vegetation is generally characterised by a thinner peat layer, which allows the establishment of some shrubs such as Empetrum rubrum, Nothofagus antarctica and Chiliotrichum diffusum.
The name proposed by Oberdorfer for this association did not specify the species of the Sphagnum genus used. Since there were two species, although the presence of S. magellanicum was much greater than S. fimbriatum (see our  Table 1 , rel. 13), the name of the association cannot specify more than "Sphagnetum".
Caltho appendiculatae-Sphagnetum
As in the previous case, this community was described by Oberdorfer (1960 , Table 44 , column "b") with a synthesis of seven relevés from Roivainen (1954) from the rainier western Tierra del Fuego, corresponding to the Antiboreal Magellanian province. In contrast with 2.2 bryophytes are less frequent, although characterised by Dicranoloma hariotii, and there is a greater presence of vascular species such as Tetroncium magellanicum, Acaena pumila, Caltha appendiculata and Carpha schoenoides.
From a nomenclatural standpoint this association suffers the same problem as 2.2, with the occurrence of two species of Sphagnum, although S. fimbriatum is less abundant. No authors have subsequently used this name to designate relevés, so it cannot be neotypified.
Nanodeo muscosae-Sphagnetum magellanici ass. nova hoc loco
Holotypus: Roig, Dollenz & Méndez (1985) , Tab. 48, gr. 75, This is a Sphagnum community forming typical hummocks; the highest part of these hummocks stands out above the ground water (and is thus known in German as "Bulte"), and they are maintained by abundant moisture from rainfall, though some aeration may occur inside Sphagnum magellanicum hummocks. According to Roig et al. (1985) and their observations at the latitude in which this community was described (52º S), several species have an ecological affinity to those hummocks, such as Carex magellanica, C. camptoglochin and C. canescens, thus justifying their choice of the name Carico-Sphagnetum. There is also a presence of creeping or rhizomatous species such as Gaultheria pumila, Myrteola nummularia, Austroblechnum penna-marina and Nanodea muscosa. The last species was selected for inclusion in the association name due to its biogeographic relation to MAG, since this species is rare in NVald. Pisano 1977 nom. illeg., nom. dub In an extensive study of MAG between 52°S and 56°S, Pisano (1977) developed the concept of Magellanian tundra, considered as a complex of communities divided into three groups, 1) hummock bogs, 2) cushion bogs and 3) graminoid fens. The second corresponds to group 1 in this work, plus a model called "montane tundra", which is included in group 3. Graminoid fens are here included in group 4. The largest group in Pisano's work consisted of hummock communities, which were divided into 1) Sphagnum bogs in areas with less than 1500 mm of precipitation per year and characterised by S. magellanicum; and 2) bryophytic bogs dominated by mosses and liverworts with a lower participation of Sphagnum, more typical of areas with between 1500 and 2500 mm of precipitation per year or even higher. This author gave only one floristic composition for Sphagnum bogs, summarising them under the name Sphagnetum magellanici. This proposal was illegitimate as this name had been used previously to describe peatlands in the northern hemisphere (Kästner & Flössner, 1933) Pisano published his community "Sphagnetum magellanici" in a table with three columns: one for the typical association and the others for subassociations. Although this table gave a double quantitative index for each species, similar to a classical relevé under the Braun-Blanquet approach, it is not in fact a relevé but rather an integration of several floristic situations from different Sphagnum bogs where different species coexist. No locality is given for this single relevé, and the area relevéd is unspecified; however the main argument against it is that this is a floristic combination containing 46 species, 90% of which have cover higher than "1" in Braun-Blanquet scale, while all the other references show lists of eight to 15 species (see Table 1 , where the associations have between 12 and 32 species). As shown in Table 1 , "Sphagnetum magellanici" (column Sph) shares many species with 1.6, 1.7, 2.1 and 2.4, and also contains many species from group 3. Therefore, although "Sphagnetum magellanici Pisano 1977" were to receive a legitimate alternate name, it would continue to be a nomen dubium, requiring the application of Article 37 of the ICPN, since it is evidently a combination of different associations. This is the main argument for rejecting the use of either the name or the concept expressed as "Sphagnetum magellanici Pisano 1977".
Sphagnetum magellanici
Other proposals for Group 2
In their explorations on Piazzi Island (51º 40' S, MAG territory) Roig et al. (1985) described two more associations they related to the Sphagnum bog group and included in their alliance Sphagnion magellanici nomen nudum. In both cases the cover of Sphagnum magellanicum does not exceed 1% (index "+"), and although these are two invalid names (Table  3) , we show their floristic content in Table 1 . The first, Donatio-Sphagnetum magellanici nomen nudum, responds to a situation of a cushion/Sphagnum bog sensu Kleinebecker et al. (2007) , or a transitional situation between the communities in group 1 and those in group 2. The second corresponds to a situation derived from the previous community in which there is an invasion of the rush Marsippospermum grandiflorum, with a dynamic situation towards the woody formation, as its authors recognise a stratum with Nothofagus betuloides and another with Chiliotrichum diffusum. We refrain from granting the new name to either of these two associations, as we interpret them as dynamic or contact situations that probably confuse rather than clarify the syntaxonomy of this vegetation type.
Information has recently been published on a Sphagnum bog present in the SVald territory in the region of Aysén (Teneb et al., 2008; Ramírez et al., in press ). Although its authors do not assign a phytosociological name, its composition can be considered equivalent to 2.3. Pisano (1977) used this name to refer to a type of cushion bog located in areas with rainfall of over 2000 mm and in "definitely mountain territories", specifying that they were located "on sloping rocky substrates or in areas with steep relief, often reaching the upper limit of the phanerogamic vegetation" (Pisano, op. cit.: 230) . He gave an association name to represent this model: Bolax gummifera-Azorella selago, but did not provide any relevés and only cited certain species that he considered characteristic of this possible association.
"Montane tundra" bogs
Without referring to this proposal of Pisano (op. cit.), Roig et al. (1985) subsequently distinguished a type of communities in the Última Esperanza province (MAG territory, parallel 52º S) that they estimated to be a different order within the class Myrteolo-Sphagnetea: the order Bolaco-Phyllachnetalia uliginosae. They defined them as "communities with a dominance of cushion plants with compact hard bodies, with low coverage on steeply sloping soils or on scree beds. These species are characteristic of the summits of slopes on ridges with extreme drainage and intensive erosive action of rain and wind" (Roig et al., op. cit.: 493) . They also labelled them as "montane tundra" and provided a table to define them with five associations, all affected by the same problem of nomenclatural invalidity due to their lack of typification (see Table 3 ) and whose main content is shown in Table 2 :
We venture no opinion on the first of the five associations they propose (sub Cryptochiletum grandiflorae) which describes a pioneering bryophytic community comprising only four bryophytic species and very few vascular plants.
We interpret the first two associations (rel. 1 and 2, The third (col. 3, sub Astelio-Phyllachnetum uliginosi nomen nudum) could possibly be considered as a variant of the first, with greater soil moisture leading to dense carpets of Astelia pumila and the inclusion of Marsippospermum grandiflorum. However it can also be interpreted as a community similar to 1.6 in a situation of transition towards "Bolacetum caespitosae".
The fourth association (col. 4, sub LomatioDacrydietum foncki, nom. nud.) appears to be somewhat less clear due to the lack of characteristic species of the alliance and an abundant participation of shrubs and small trees that point to a dynamic process and the prelude to an evergreen forest in LomatioNothofagetum betuloidis, as recognised by Roig et al. (op. cit.: 498) .
We therefore prefer to leave both the third and the fourth associations as nomina nuda while awaiting more data, as we have no personal experience of this type of vegetation in this territory.
An additional column (Sph) has been added to Table 2 with the floristic content of "Sphagnetum magellanici Pisano 1977", to show by comparison how the single relevé from this invalid association also covers a large part of the floristic content of this alliance.
Sedge and grass bogs
This category is intended to include a type of formation that is physiognomically differentiated due to an abundant density of "grass forms in which forbs have a coverage value of less than 50%" (Pisano, 1977: 232) . It should also be noted that the previous formations treated in groups 1-3, were described from the part of MAG territory with a humid or hyperhumid ombroclimate. In a subhumid and even dry ombroclimate, mainly in the territory of Tierra de Fuego and Patagonia in Argentina, a series of transitional wetlands have been cited between genuine bogs (Sphagnum or cushion) and hygrophilous pastures linked to favourable topographies, drains, etc. with little or no peat formation of the organic matter; these situations are included in what have been proposed as the classes Calthetea, Hordeetea pubiflori, and even Rostkovietea (Roig et al., 1985) , which all bear a relation to the seasonal nature of the water flooding them, as the ombroclimate is less humid. Floristic composition of the four main associations published by Roig et al. (1985) as representatives of peatland communities of 'Montane tundra bogs'. Associations represented in columns 1 and 2 were accepted and typified in this paper; associations represented in columns 3 and 4 still remain as nomen nudum (see the text). As it was shown in Relevé source: 1: Senecio trifurcati-Bolacetum caespitosae. Roig et al. 1985 , Tb. 52, gr. 78 [sub Bolaco-Phyllacnetum uliginosi Roig, Dollenz & Méndez 1985 ; 2: Azorello selaginisBolacetum caespitosae. Roig et al. 1985 , Tb. 52, gr. 79 [sub Azorello-Phyllacnetum uliginosi Roig, Dollenz & Méndez 1985 ; 3: Astelio-Phyllacnetum uliginosi Roig, Dollenz & Méndez 1985 nom. nud. Roig & al. 1985 4: Lomatio-Dacrydietum fonkii Roig, Dollenz & Méndez 1985 nom nud. Roig et al. 1985 5: "Sphagnetum magellanici". Pisano 1977, Tb. XXI. [Including another 17 species] .
Roig (1998) recognised six types of peatlands for the whole of the Argentinian part of Patagonia, two of which he called "Marsippospermum grandiflorum" peatlands and "waterlogged peatlands with Schoenus andinus and Carpha schoenoides". Although he did not describe any floristic composition or relevés, his intention was to express certain repeated physiognomic models. In the collection by Martínez-Carretero (2004) , gradual floristic changes can be observed in Tierra de Fuego from carpets of Astelia pumila and Sphagnum bogs of Sphagnum magellanicum through to various moist peat meadows with the participation of different sedges depending on the case: Carex gayana, C. magellanica, C. banksii, C. canescens, C. camptoglochin, and others. However this author omitted to give names to any of their communities.
There was at least one proposal for a phytosociological association in Chilean territory to describe a type of sedge-grass peatland. Pisano himself (op. cit.) proposed Schoenetum antarctici, and gave a description accompanied by one relevé. However, his single published relevé suffered from the same problem as his "Sphagnetum magellanici", as explained above: one relevé with 47 species of which over two thirds have an abundance index of "2" or higher. We are therefore of the opinion that it should also be taken as a nomen dubium, and is not suitable to serve as the nomenclatural type for any association.
Very recently we have highlighted the existence of sedge-grass bogs in the SVald territory with the collection of 40 relevés from the region of Aysén, which we have named "community of Cortaderia pilosa and Schoenus andinus" with mean species richness of 14 species per relevé (Ramírez et al., in press ).
The detailed study of these peaty grass formations throughout the SVald and particularly MAG may allow us in future to arrive at a phytosociological definition of this type of vegetation, whose species are often imbricated with communities from Groups 1-3. Table 3 shows a list of names of associations or higher rank syntaxa that have been discarded for reasons of invalidity. Although their concept of community may be acceptable (1, 4, 11 and 12 have been recovered to typify new names), their name is not, and must therefore be rejected.
Rejected names of the syntaxa
One of the works with the largest contribution of nomenclatural proposals describing associations that ecologically differentiate the various peatlands in MAG, Roig et al. (1985) , fails to comply in all its proposals with the requirement of choosing a nomenclatural type (article 5 of the ICPN), so the name of associations proposed (1 to 4 and 9 to 14 in Table 3 ) are invalid.
The name of association 5 is a clear case of nomen superfluum: Schwaar (1976) studied a community in Tierra de Fuego which he called Pernettyo-Sphagnetum magellanici, supported by 14 relevés whose floristic content in its typical subassociation barely exceeded six species; however, this composition is identical to the one previously studied by Roivainen (1954) and which Oberdorfer (1960) proposed to call Polytricho alpestris-Sphagnetum.
The problems with the names of associations 7 and 8 have already been explained as nomen dubium: their names should not be used, and nor should Pisano's relevés (1977) , to typify new names.
The case of association 15 represents a flawed attempt to use data from a classic work. San Martín et al. (1999) proposed the name Astelio-Oreoboletum obtusangulae to designate a type of cushion bog recognized in the NVald territory. However they typified it by choosing a relevé from an association published by Oberdorfer (1960) under a different name: Schoeno-Oreoboletum. Given that this is a validly published name (see association 1.1), "Astelio-Oreoboletum" is a nomen superfluum which must be rejected by application of article 29c of the ICPN.
A particular case is the work of Roivainen (1954) , who left an extensive sample of floristic combinations found throughout numerous peatlands releved on 73 different sites in Tierra de Fuego in Chile and Argentina; he also supplied an even greater number of names for the different combinations he found on each site. There are examples of species combinations with no community name, while others in contrast are designated with binomials, trinomials or tetranomials ("species A + species B + species C + species D Soziationen"). We understand all these denominations, abbreviated as "-Soz.", to be invalid, by the application of article 3d (which refers to Principle II) of the ICPN.
Some proposed alliance names for groups of peatland associations must also be considered as nomina nuda and rejected according to ICPN specifications:
• Rostkovio-Sphagnion magellanici, proposed by Knapp (1966) and defended in some more recent works (San Martín et al., 1999) , has never had a validly published association that could be used as a type to support it.
• Donation fascicularis has been proposed as an alliance name on two occasions. However the first proposal by Roig et al. (1985) combining associations in MAG had no type association; and the second, by San Martín et al. (1999) , is obviously invalid as it uses an identical name to a previous published name.
• The name Astelion pumilae, proposed by San Martín et al. (1999) , was typified on the association Astelio-Oreoboletum obtusangulae which is invalid, as explained above. As a result the typification of this alliance is illegitimate.
• The proposal of Sphagnion magellanici
by Roig et al. (1985) is a case of the application of Article 31 of the ICPN, as this name was used much earlier (Kästner & Flössner, 1933) for peatland in the Northern Hemisphere. Other syntaxa as the alliance Bolaco-Phyllachnion and its order BolacoPhyllachnetalia suffers the same problem as all names published by Roig et al. (op. cit.) : the absence of typification.
Conclusions
Regardless of the possible existence of peatland vegetation units described based on some of their attributes, but which have not received an orthodox name according to the rules of the ICPN, by combining all the phytosociological communities that have indeed been validly named (Groups 1-3), we can arrive at a consistent taxonomical ordination to further the interpretation of this type of vegetation in the Valdivian-Magellanian region:
There are communities in the so-called Magellanian tundra from parallel 40º to 56º south that are identifiable for maintaining a reasonably constant floristic composition in spite of covering such a broad distribution area. Although there is a much greater extension and abundance of these peatlands in MAG, there is no floristic contingent present in MAG that does not extend as far as NVald territory, with the exception of some characteristic species from the associations in Group 3 (the "montane tundra"), a group that we interpret as genuinely and exclusively belonging to MAG.
Analyzing Groups 1 and 2 in combination (which will subsequently be included as phytosociological alliances), the floristic variations that can be detected among associations in the same group are not due to biogeographical but to climatic, topographic and dynamic factors, to factors relating to the water table, or because the relevés have been taken in points of contact between communities. Very few species can be used for a biogeographical discrimination (Chusquea montana exclusive to NVald, and reciprocally Drapetes muscosus exclusive to MAG, see Zuloaga et al., 2009) . We therefore do not consider it justifiable to establish more alliances within these groups; proposals such as "Donation fascicularis" or "Astelion pumilae" have been put forward more for reasons of circumstantial abundance of some of the dense carpet-forming species than for the discrimination of species of flora. Roig et al.1985 Art. 31 22 Bolaco-Phyllachnetalia Roig et al. 1985 Art. 5 The variety of ecological processes that converge in the formation and evolution of peatlands frequently produces different morphological types deriving largely from the abundance or dominance of a particular species; this has caused some botanists to promote association names based on the prominence of this circumstantially dominant species. This is particularly true in the case of cushion bogs, where associations have been identified such as Oreoboletum, Donatietum or Astelietum, depending on the abundance of any of these three species (the three genera Oreobolus, Donatia and Astelia are monospecific in this territory); however, Marsippospermetum grandiflori or Lepidothamnetum fonkii have also been proposed due to the abundance of these two species in various circumstances. The dominance of certain species is often simply a question of changes in the depth of the water table, the thickness of the peat layer, the dynamic phase of evolution towards woody communities, and so on. In these cases it is advisable to make a closer study of the water and nutritional dynamic of these peatlands and interpret any notable proliferation of certain species as simple variants or facies of some already known association.
Syntaxonomical checklist
We summarize the set of communities that we have so far confirmed as validly published in a syntaxonomical ordination (Appendix 1). Based on the floristic contents of the associations shown in Tables 1 and 2 , it can be concluded that:
It is reasonable to establish three phytosociological alliances with each one of the three groups of the previously explained associations. We exclude recognition of any community in Group 4 while awaiting more data from the whole of the VP territory.
In group 3 we recognize two clearly differentiated associations, although we include another two in Table 2 , as nomina nuda, whose identity requires careful study. We consider their differentiating flora appear to be sufficient for this group, and therefore propose the alliance Abrotanello linearifoliae-Bolacion caespitosae all. nova hoc loco [Syn. Bolaco-Phyllachnion Roig et al. 1985 nom. nud. p.p.] Group 2 contains the Sphagnum associations in which a massive coverage of Sphagnum tends to serve as the primary selective criterion; this has sometimes led to the interpretation of "Sphagnetum" for peat formations in very different dynamic stages, or imbricated with cushion bogs. The association that serves as the type for this alliance, an obligatory selection under the terms of the ICPN (Art. 20), is floristically very poor; this should not be interpreted as a pretext for proposing as many new associations as there may be cases of Sphagnum bogs with the simple participation of a species that is not present in this association. The goal of a rational syntaxonomy is to address all the floristic variations that can contribute some biogeographical significance, and the participating vascular flora does not offer many possibilities. A greater knowledge on species composition of the moss layer (bryophytes and lichens) of these peatlands would potentially make a more valuable contribution in this regard as indicated by the results of Villagra et al. (2009) , and particularly by the recent contribution of Quilhot et al. (2012) .
Group 1, in which most associations have been recognised, also has the clearest floristic contingent, and is also the group for which most alliance names have been proposed, with the lack of validity explained above. We consider there still to be insufficient information to accept the proposal of a second order such as "Bolaco-Phyllachnetalia nomen nudum" for the formations we include in Group 3. Among other reasons, a clear distinction must be made between these moderately peat-forming associations of Abrotanello-Bolacion caespitosae and the nearby associations in clearly cryorophilous communities in the class Empetro-Bolacetea (Roig et al., 1985) .
